We show that higher cash flow volatility is associated with lower average levels of investment in capital expenditures, R&D, and advertising. This association suggests that firms do not use external capital markets to fully cover cash flow shortfalls but rather permanently forgo investment. Cash flow volatility also is associated with higher costs of accessing external capital. Moreover, these higher costs, as measured by some proxies, imply a greater sensitivity of investment to cash flow volatility. Thus, cash flow volatility not only increases the likelihood that a firm will need to access capital markets, it also increases the costs of doing so. 
The Impact of Cash Flow Volatility on Discretionary Investment and the Costs of Debt and Equity

Financing L Introduction
"As risk managers, we spend much of our time examining the factors that cause cash flows to fluctuate.
This is important work, since low cash flows may throw budgets into disarray, distract managers from productive work, defer capital expenditure or delay debt repayments. By avoiding these deadweight losses, risk managers can rightly claim they add to shareholder value." (See Shimko, 1997 .) This paper provides the first direct descriptive evidence that such deadweight losses associated with cash flow volatility exist
We document that discretionary investment levels are negatively related to cash flow volatility based on an analysis of non-financial firms over the y ears 1988 to 1995. Firms with higher levels of cash flow volatility have lower capital expenditures, research and development costs, and advertising expenses. One explanation for this relation is that different levels of investment produce different volatilities due to the nature of the investments.
However, we also show that the volatilities of capital expenditures, R&D costs, and advertising expenses are positively associated with cash flow volatility. We would expect no association between the volatility of inv estment and cash flow volatility if the documented relation is a simple story about differential payoffs across different types of investments. As further evidence that volatility induces the observed lower investment, we show that firms experiencing cash shortfalls (relative to their own historical experience) have significantly discretionary investment than firms that are not experiencing shortfalls.
These results suggest that firms do not use external debt and equity markets to smooth cash flow volatility. If they did, we would not observe a link between volatility of operating cash flows (before financing) and discretionary investment Consistent with this interpretation of the results, we show that the sensitivity of investment to volatility is mitigated for large firms and firms with better S&P bond ratings, greater analyst following, lower total equity price risk, and lower summary measures of firms' costs of accessing equity capital (derived from principal component analysis). These firms, which we claim have lower costs of accessing external capital markets, are able to smooth cash flows through time. In addition, firms that hold higher cash reserves have a lower sensitivity of investment to volatility.
These results lead to a question of why firms with volatile cash flows do not use external capital markets during periods of low cash realizations to fund investment. As one explanation, we show that the costs of accessing capital markets also are related to the volatility of a firm' s cash flows. Thus, we do not conclude that low er investment by firms with volatile cash flows is suboptimal. Rather, the lower investment for these firms is related to lower assessed net present values due to higher costs of funding.
We examine the relation between volatility and our proxies for the costs of accessing external capital markets. In this analysis, we recognize that our proxies are related to assessments of expected future cash flow volatility. However, empirical evidence indicates that earnings levels are a better predictor of future cash flow levels than are historical cash flow levels (e.g., Sloan, 1996) . Extending this notion to volatilities, we test whether our proxies for the costs of accessing external capital markets are incrementally associated with cash flow volatility or earnings volatility.
The results indicate that cash flow volatility is relevant to some costs while earnings v olatility is relevant to others. Specifically, cash flow volatility and not earnings v olatility is significantly related to worse Standard & Poor's bond ratings and lower analyst following. Earnings volatility and not cash flow volatility is related to higher stock market betas, and lower dividend payout ratios. Cash flow and earnings volatility are both statistically related to total equity price risk. These results have implications for risk-management decisions related to the choice betw een hedging earnings versus cash flows.
The paper proceeds as follows. Section 2 discusses predictions about the impact of cash flow volatility on discretionary investment. Section 3 describes our metrics for cash flow volatility and the methodology for measuring the association between volatility and investment, and Section 4 reports the results of these tests. In
Section 5, we examine w hether the sensitivity of investment to cash flow volatility is mitigated for firms w ith lower costs of accessing capital markets. Section 6 presents the empirical analyses of the relations between cash flow and earnings volatility and the costs of accessing capital markets. Section 7 provides concluding remarks.
Outline of predictions and relation to prior literature
In this section, we discuss the impact of cash flow volatility on discretionary investment. We predict that a firm 's cash flow volatility over a period will be negatively associated w ith its average discretionary investment during the same period. This prediction relies on two conditions. The first condition is that a firm with higher cash flow volatility is more likely to incur states in which its internal cash levels are insufficient to make investments. The second condition is that covering cash shortfalls is costly so that a firm does not use external capital markets to smooth the effects of volatility.
Our tests for a negative relation between v olatility and investment are presented in Sections 4 and 5. In Section 4, we describe the results of annual cross-sectional regressions of capital expenditures, research and development costs, and advertising expenses as proxies for discretionary investment on cash flow volatility. We also more directly examine whether firms that experience a cash shortfall have lower discretionary investment than firms in an excess cash position. In Section 5, we test whether the negative relation between discretionary investment and volatility is mitigated for firms that have lower costs of accessing external capital markets.
We are not the first to claim that cash flow volatility is costly because it affects investment The risk management literature has made this claim in the context of explaining hedging activities that reduce cash flow volatility. The risk management theories suggest that the costs of accessing external capital markets to fund inv estment when internal cash flows are insufficient are greatest for firms with volatile cash flows (Shapiro and Titman (1986) , Lessard (1990) , Stulz (1990) and Froot, Scharfstein, and Stein (1993) ) . Consistent with these predictions, empirical research on risk management practices documents that firms that have the greatest expected benefits from reducing volatility are more active in risk management activities (G&zy, Minton, and Schrand, 1997 , Mian, 1996 , Nance, Smith, and Smithson, 1993 , and Tufano, 1996 . The direct evidence in this paper of an association between volatility and discretionary investment complements the findings of these indirect tests.
Our empirical evidence is also related to prior work on the association between liquidity and investment (Fazzari, Hubbard, and Peterson, FHP, 1988 and 1998 ; Hoshi, Kashyap, and Scharfstein, 1991; Kaplan and Zingales, KZ, 1997; and Lamont, 1997) . All of these studies document a positiv e association between liquidity (as measured by cash flow, cash stock, or the sum of cash flow and cash stock) and investment (as measured by capital expenditures scaled by beginning of period capital) . FHP also document that investment-cash flow sensitivities are greater for firms with low dividend payout ratios. They interpret these results as evidence that the sensitivities are proxies for a firm's degree of financing constraint However, there is some debate about the -3-interpretation of the FHP results with the debate focusing on the definition of fi nancing constraints (i.e., KZ, 1997 and FHP, 1988 and 1998 .
Our analysis represents a departure from this literature which argues that investment-cash flow sensitivities are proxies for firms' financing constraints. This interpretation requires an assumption that the constraints are sufficient to actually deter investment If investment is not deterred for financially constrained firms, but is simply more costly, one would observe no difference between the investment-cash flow sensitivities of constrained and unconstrained firms. In contrast to this literature, we claim that a firm' s costs of capital market access are related to v olatility, and we examine the associations between the various proxies for the costs of financing and volatility. Wood Gundy, 1996) . Presumably , these contrasting hedging decisions are both attempts to maximize firm value.
One rational explanation for the focus of investors (equityholders and debtholders) on earnings volatility even though they consume cash flows is that investors use historical earnings volatility to predict future cash flow volatility. At the time that investors price a firm' s debt and equity, future cash flow volatility is uncertain. If volatility is correlated with factors that are priced, and if earnings volatility is a good predictor of cash flow volatility, then earnings volatility will be associated with a firm's cost of financing. In Section 6, we test whether it is earnings volatility or cash flow volatility that is more significantly related to a series of proxies for a firm's cost of accessing external debt and equity markets. To the extent that earnings volatility and cash flow volatility are associated with different costs, then which a firm chooses to manage is an important risk management decision.
Our view that historical volatility is related to equity and debt prices because investors use it to predict future volatility provides another insight related to risk management. This claim suggests that equity and debt prices should depend on the investors' assessments of the expected persistence of the historical volatility into future periods. Prior literature has suggested that equity returns to announcements of unexpected earnings levels are greater if these earnings are more likely to persist into the future (permanent earnings) relative to earnings that represent one-time gains or losses (transitory earnings) (Kormendi and Lipe. 1987; Easton and Zmijewski, 1989; Freeman and Tse, 1992) . We extend this notion of persistence in earnings and cash flow levels to the volatility of earnings and cash flows and suggest that the expected persistence of the volatility affects its price. Consequently, how a firm achieves its observed lev el of historical volatility, and thus its persistence, will affect the price of volatility.
An important research question related to risk management is whether one means of risk management to reduce volatility is equivalent to other means. For example, are the effects of using financial derivatives to reduce short-term volatility similar to the effects of other strategies that might be viewed as longer-term commitments to risk management (such as moving a plant overseas to reduce foreign exchange price risk)? This paper provides a starting point for analyzing the effectiveness of different types of hedging strategies to reduce deadweight losses associated with volatility by documenting (1) the relation betw een volatility and particular proxies for the costs of accessing debt and equity markets, and (2) whether each proxy is associated with earnings volatility or cash flow volatility. These fundamental observations are necessary to construct tests of whether the source of a firm's volatility is a factor in its costs of accessing capital markets.
Methodology
Measures of volatility
In this section, we define operating cash flow (OPCF) and our methodology for measuring the volatility in operating cash flow. We measure OPCF before R&D and advertising expenses. This metric represents the cash flow available for discretionary investment.
We define quarterly operating cash flow as Sales (Compustat data item 2) less Cost of Goods Sold (30) less Selling, General and Administrative Expenses (1 ) less the change in working capital for the period. Quarterly selling, general and administrative expenses ex clude one-quarter of annual research and development costs (46) and advertising expenses (45) when those data items are available. Working capital is the sum of the non-missing amounts for accounts receivable, inventory, and other current assets (current assets other than cash and short-term inv estments) less the sum of the non-missing amounts for accounts payable, income taxes payable, and other current liabilities (current liabilities).
We measure volatility in operating cash flow for all non-financial firms on Compustat as the coefficient of variation (CV) for a firm's quarterly OPCF over the six-year period preceding each of the eight sample years from 1988 through 199 5. T hus, for the sample year 1995, the coefficient of v ariation is calculated over the 24 quarters from the first quarter of 1989 to the fourth fiscal quarter of 1994. A firm is included in the sample for a given year if it has at least 15 non-missing observations during the 24 quarters. The coefficient of variation is the standard deviation of operating cash flow scaled by the absolute value of the mean over the same period. The resulting metric is a unitless measure of variation that has been used in prior studies (Albrecht and Richardson, 1990, and Michelson Jordan-Wagner, and Wootton, 1995) .
We adjust the CV of each firm-year observation relative to the median for all sample firms in the same two-digit SIC code for the same sample year. We use industry-adjusted coefficients of variation to control for natural variation across industries in volatility due to the nature of the firms ' operations. In addition, industryadjusted variables control for quarterly seasonality in cash flows that may differ across industries. Because of the industry adjusting, we eliminate firms in industries with less than ten firms with available data. We also delete seventy firm-year observations representing twenty-six firms with operating cash flow data that are classified as being in reorganization or liquidation based on their Standard & Poor's (S&P) stock ratings. The distribution of the sample firms across industries is consistent w ith the distribution of firms on Compustat except that our sample excludes firms in the financial services industry.
[ INSERT TABLE 1.] 
Volatility and discretionary investment
We examine the impact of volatility on investment using the following model:
INVESTMENT is one of three proxies for discretionary investment: capital expenditures, R&D costs, and advertising expenses. Capital expenditures (CAPEX) are gross capital expenditures (Compustat data item 90)
scaled by the firm's total assets. R&D costs are measured as the ratio of annual R&D (Compustat data item 46) to total assets. Advertising expenses are measured as the ratio of annual advertising (Compustat data item 45) to total assets. CVCF is the continuous series of industry-adjusted coefficients of v ariation in operating cash flows.
We compute average capital expenditures, R&D costs, and advertising expenses for the same rolling sixyear periods over which we measure volatility. Because the average investment variables are measured contemporaneously with volatility, the results of the regression analyses indicate whether firms with higher volatility during a given period make lower average investments during that same period. We industry-adjust the three proxies for discretionary investment relative to the median for all sample firms in the same tw o-digit SIC code for the same sample year. Industry-adjusting the proxy variables for investment controls for variation across industries in capital intensity and growth during the sample period.
In addition to cash flow volatility as an explanatory v ariable, we include two control v ariables (labeled collectively, CONTROL). The control variables, identified in KZ and FHP, among others, measure growth. FHP identify sales growth as a significant determinant of capital expenditures. We measure sales growth as average annual sales growth for the same rolling six-year periods over which we measure volatility. We use the average market-to-book ratio, measured for the same rolling six-year periods over which we measure volatility, as a proxy for growth opportunities. 1 FHP and KZ also include other factors in the regression equations that estimate the determinants of investment. However, it is the growth variables that are consistently significant across various studies. Like the dependent variable and the coefficient of variation, these variables are industry-adjusted.
A potential methodological issue is that the level of a firm's cash flows, rather than their volatility, is the important determinant of discretionary investment, and that there is a relation between volatilities and levels. We use the coefficient of variation to measure volatility w hich eliminates the possibility for a mechanical relation between volatility and cash flow lev els. However, the potential for an economic relation between the CV and the level remains. Table 2 presents descriptive statistics of the industry-adjusted coefficients of variation and levels (scaled by total revenues) of operating cash flow for all sample firms for 1995. Results for other years are similar.
In Panel A. we rank firms into deciles (annually) based on industry-adjusted coefficients of variation in cash flows. Means are reported for decile 1 (the lowest volatility measure) , decile 2, decile 3, the middle four deciles as a group (deciles 4 through 7), decile 8, decile 9, and decile 10 (the highest volatility measure). We remove the top ten percent of decile 10 (top one percent of the sample firms). 2 The increases in the coefficients of variation are non-linear across the deciles. 3 The industry-adjusted levels of operating cash flow , scaled by revenues, display a negative association with cash flow volatility.
[ INSERT TABLE 2.] In Panel B. we rank firms into deciles (annually) based on industry-adj usted cash flow levels. A firm is classified as LOW, MEDIUM, or HIGH if it is in the lowest three, middle four or highest three decile rankings, respectively, of the sample firms with respect to its industry-adj usted operating cash flows. As in Panel A, there is an inv erse relation between industry-adjusted cash flow volatility and cash flow levels. Panel B also documents that the standard deviations of the coefficients of variation vary across the levels.
Because of the negative relation between cash volatility and cash flow levels documented in Table 2 , we include in equation (1) percentile. After we winsorize the data. the series are more normal with means much closer in value to the medians. 3 The mean results are driven by some outliers. The medians follow a similar. although less dramatic. pattern.
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LOCF (HICF) is an indicator variable equal to one if the firm is in the lowest (highest) three deciles based on its industry-adjusted cash flow.
4
We estimate equations (1) and (2) Table 3 , Panel A, reports the mean of the annual coefficient estimates from regression equations (1) and (2) using industry-adjusted average capital expenditures, R&D costs, and advertising expenses as proxies for discretionary investment. We do not present the coefficient estimates on the control variables. Consistent with the results of FHP and KZ, average annual industry-adjusted sales growth has a positive and significant association with investment and average annual industry-adjusted book-to-market ratios have a negative and significant association.
Results
Regression analysis
[ INSERT TABLE 3.] Overall, discretionary investment levels are sensitive to cash flow volatility. In the regressions that include only an intercept and the coefficient of variation (equation (1 )) , higher industry-adjusted operating cash flow volatility is associated with significantly lower industry-adjusted capital expenditures, research and development costs, and advertising expenses after controlling for industry-adjusted sales growth and growth opportunities (book-to-market ratios). The results of regressions that include controls for the levels of cash flows (equation (2)) similarly show that capital expenditures and advertising expenses are negatively and significantly related to operating cash flow volatility.
Volatility is not an equally significant determinant of investment across all levels of cash flows. The negative relations between investment and volatility hold only for firms with moderate or high levels of cash flows. In interpreting the results of the regressions in Panel A, Table 3 , causality is an obvious concern. Our interpretation of these results is that cash flow volatility, on average, leads to lower investment. However, an alternative explanation is that different levels of investment (the dependent variable) produce different volatilities due to the nature of the investments. In order to differentiate these explanations for a relation between investment and volatility, we estimate the association between cash flow volatility and the industry-adjusted volatilities of the three proxy variables for investment. We measure these volatilities over the same time period as that over which we measure the volatility of operating cash flow. If cash flow volatility leads to lower investment, then we expect a positive association between cash flow volatility and the volatility of investment. However, if different levels of inv estment (the dependent variable) produce different volatilities, we ex pect no association between the volatility of investment and cash flow volatility.
The results of the regressions in which we use the volatilities of our three proxies for discretionary investment as the dependent variables (Panel B of Table 3 ) indicate that there is a positive association between operating cash flow volatility and the volatility of investment. These results are consistent with our interpretation that higher cash flow volatility leads to low er levels of capital expenditures, R&D costs, and advertising expenses.
The results do not suggest that a firm's investment decisions drive the volatility of its operating cash flows.
Another concern is that the level of a firm's operating cash flow or the volatility of its cash flows could be correlated with firm characteristics such as financial distress or financial constraint, and distressed firms invest less. Thus, the coefficient estimates on the measures of volatility are reflecting the effects of financial distress on inv estment In Table 4 , we test whether firm characteristics which are proxies for financial distress vary w ith a firm's cash flow level and its cash flow volatility.
[ INSERT TABLE 4.] The univariate tests in Table 4 indicate that the cash flow level rankings and the CVs are correlated with firm-specific facto rs that measure distress. Firms with low levels of operating cash flows, which might indicate distress, have statistically and significantly higher industry-adjusted book-to-market ratios, earnings-price ratios, and debt-equity ratios and lower industry-adjusted dividend payout ratios and S&P bond ratings than firms with high levels of cash flows . In addition, these firms hold higher cash reserves. Likewise, firms with higher coefficie nts of variation in operating cash flows have lower dividend payout ratios, higher debt -equity ratios, higher sales grow th, worse S&P bond ratings, and hold higher cash reserves.
Given the significant relations in Table 4 , we examine whether financially distressed firms are driving the results. We identify and eliminate financially distressed firms in our sample and re-estimate the relation between volatility and investment (equations (1 ) and (2)) . Since there is no consensus on a measure of financial distress, we identify distressed firms using eight different metrics taken from existing studies. W e identify a firm as distressed for a sample year if it has: 1) Speculative grade debt (S&P bond ratings greater than or equal to 13 on Compustat).
2) A negative earnings-price ratio.
3) Negative average annual asset growth calculated over the rolling six-year periods preceding each of the sample years.
4) Average total assets (calculated over the rolling six-year periods) that are in the lowest quartile of total assets for all firms in the sample. The annual thresholds range from $79 million to $107 million.
5) A debt-equity ratio (defined as the book value of long-term debt scaled by the book values of long-term debt plus common equity plus preferred stock) in the sample year that is in the highest quartile of debtequity ratios for all firms in the sample. The annual thresholds range from 0.51 to 0.52.
6) An average dividend payout ratio (calculated over the rolling six-year periods) less than 10% .
7) Average cash holdings (calculated over the rolling six-year periods) that are in the lowest quartile of cash holdings for all firms in the sample. Cash holdings are defined as short-term cash and cash equivalents scaled by the firm size (SIZE) which is measured as the market value of equity plus the book value of debt. The annual thresholds range from 0.02 to 0.04.
8) An average interest coverage ratio (defined as average operating income divided by average interest expense) that is in the lowest quartile of interest coverage ratios for all firms in the sample. The annual thresholds range from 1.1 to 1.2. Barth, Beaver, and Landsman (BBL. 1997 ) identify speculative grade S&P bond ratings, negative earnings-price ratios, low total assets, negative asset growth, and a high ratio of debt-to-total assets as either precursors to bankruptcy or determinants of S&P bond ratings. BBL also identify negative book-to-market ratios as precursors to bankruptcy, but we already eliminate firms with negative book-to-market ratios from the sample.
Fazzari, Hubbard, and Peterson (1988) establish the 10% cutoff on the dividend payout ratio to identify a firm as financially constrained. The use of the interest coverage ratio as a proxy for financial constraint is consistent with Kaplan and Zingales (1997) .
The results for each of the eight reduced samples (not presented) are qualitatively similar to those reported in Table 3 . Specifically, we find that higher industry-adjusted operating cash flow volatility is associated with significantly lower industry-adjusted capital expenditures, research and development costs, and advertising expenses (after controlling for industry-adjusted sales growth and growth opportunities) . Thus, financially distressed firms are not driving the results.
Cash shortfall and investment
The results in the previous section show that firms with more volatile cash flow s have lower discretionary investment, on average. The motivation for examining the relation between volatility and investment is that firms with greater v olatility are more likely to experience periods of cash-flow shortfalls. As more direct evidence that shortfalls in cash flows are associated with lower investment, we examine the capital expenditures, R&D and advertising of firms that are experiencing shortfalls.
We define a firm to be in a shortfall position when it is in the lower quartile of the sample firms with respect to its industry-adjusted operating cash flows. As a benchmark against which to evaluate the investments of this group, we examine the investments of firms in the upper quartile which we assume are in an excess cash flow position. As a robustness check of our definition of "cash," we separately identify firms in shortfall positions as those in the lower quartile based on operating cash flows that are not industry-adjusted.
[ INSERT TABLE 5.] The results in Table 5 are consistent with the previous results and indicate that firms that experience cash shortfalls have lower industry-adjusted levels of discretionary investment (capital expenditures, R&D costs, and advertising expenses) than those with excess cash flow. The differences are significant at less than the 1% level in tests including observations from the full sample period. In annual tests, these differences are significant in all sample years for capital expenditures and R&D. When we do not industry adjust, only capital expenditures and advertising expenses are significantly different.
Cross-sectional variation in the relation between investment and volatility
Our prediction of a negative relation between volatility and investment assumes that firms face costs of accessing external capital markets to smooth volatility. In this section, we examine whether the costs of accessing capital markets exacerbate the sensitivity of investment to cash flow volatility.
Methodology
The regression equation that we estimate is an augmented version of equation (2) that includes an interaction variable that is the product of the industry-adjusted coefficient of variation of operating cash flow (CVCF) and a proxy for the cost of accessing capital markets (CAPCOST).
The interaction variable measures whether cross-sectional variation in the costs of accessing capital markets mitigates (or exacerbates) the impact of volatility on investment levels. Because it is difficult to accurately measure the costs of external financing relative to internal financing, we use several proxies for a firm's costs of accessing debt and equity markets. Table 6 describes the detailed calculation of each variable.
[ INSERT TABLE 6.] We use yield-to-maturity (YTM) and S&P bond rating (SPBOND) as proxies for a firm's costs of accessing debt markets. The worse (higher) a firm's S&P bond rating, the higher its debt financing costs as reflected in its yield-to-maturity (Calomiris, Himmelberg, and Wachtel, 1995; Ogden, 1987) .
We use four separate proxies for a firm's cost of equity: systematic risk (BETA) , total equity price risk (crRET), analyst following (ANALYST), and dividend payout ratios (DIY). In a Sharpe-Lintner w orld, crosssectional variation in firms' costs of equity is the direct result of cross-sectional variation in firms ' betas. Thus, if the Sharpe-Lintner CAPM is an accurate representation of the world, the higher a firm's stock beta, the higher is its cost of raising equity capitaL If, however, the Sharpe-Lintner CAPM is not an accurate representation of the world, then other systematic factors which affect the risk-adjusted discount rate will be subsumed in the residual of the market model regression that is used to estimate equity betas. Additionally, changing any of the assumptions underlying the Sharpe-Lintner CAPM model can lead to a role for unsystematic risk in the cost of equity. In this case, the higher the total risk of a firm's stock (systematic risk plus unsystematic risk) , the higher is its cost of raising equity capitaL
Analyst following, as a proxy for the cost of accessing equity capital, is intended to measure the degree of information asymmetry between the firm and external capital markets. Botosan (1997) summarizes two explanations for a positive association between information asymmetry and a firm's cost of equity. First, greater information reduces transactions costs which creates greater demand for a firm's securities. The greater demand increases liquidity and "liquidity-enhancing policies can increase the value of the firm by reducing its cost of capital." (See Amihud and Mendelson, 1988, p.7 .) Second, greater information reduces estimation risk about the value of a firm's equity. Lower estimation risk will reduce the cost of equity if estimation risk is non-diversifiable.
We predict that greater analyst following represents a low er cost of accessing equity based on an assumption that analyst following is negatively associated with information asymmetry (Lang and Lundholm, 1996; Brennan and Hughes, 1991) .
Finally, we use dividend payout ratios (DIY) as a proxy for a firm's cost of accessing equity because demand for a firm's stock is a function of its dividend policy. Despite the dividend irrelevance proposition in perfect capital markets (Miller and Modigliani, 1961) , empirical evidence indicates that capital markets value dividends because of liquidity constraints w hen equityholders are unable to borrow and lend freely, or because dividends provide a credible signal of management's private information (Asquith and Mullins, 1983; Aharony and Swary, 1980; Lang and Litzenberger, 1989; and Hepworth, 1953) . These theories predict that div idends create liquidity, and liquidity is associated with a lower cost of accessing capital markets.
We also use three summary measures of a firm's cost of capital market access. First, we examine the effect of firm size (LOGSIZE, the natural logarithm of SIZE) on the sensitiv ity of a firm's investment to cash flow volatility. We predict that large firms have lower costs of accessing capital markets than those of small firms.
Relative to small firms, large firms have less information asy mmetry (Atiase, 1985; Brennan and Hughes, 1991 ; Collins, Kothari and Ray burn, 1987) and lower costs of issuing securities (Ritter, 1987) . We also compute a firm's weighted-average cost of capital (WACC). Finally, we use principal components analysis to compute a summary measure of a firm's cost of equity market access.
In the principal components analysis we include the four proxy variables for equity costs (BETA, crRET, DIV, ANALYST) as well as LOGSIZE, average daily trading volume, and average daily bid-ask spread. Based on this analysis, we identify two factors that have eigenvalues greater than one. Together these factors retain approximately 65% of the variation in the input variables. The variables with significant loadings for the first factor are the natural logarithm of firm size, the standard deviation of returns, bid-ask spreads, and analyst following (all industry-adjusted) . The variables with significant loadings for the second factor are industryadjusted beta and industry-adjusted trading volume. We use the factor scores (after oblique rotation) and the standardized industry-adjusted input variables to create two factors that we include in equation (3) as proxies for the cost of accessing equity markets: EQTYCOSTl and EQTYCOST2. 6
In addition to our proxies for the costs of accessing capital markets, we examine the impact of a firm's holdings of internal cash reserves (CASH) on the sensitivity of its investment to cash flow volatility. Firms with high cash reserves are less likely to need to access external capital markets in periods of shortfalls in current-period cash flows. Clearly, we do not claim that firms with high cash reserves have lower costs of accessing capital.
Rather, cash reserves act as a substitute for external capital markets to smooth cash flow volatility.
[INSERT TABLE 7 .] Table 7 reports the results of these regressions. We report the full set of mean coefficient estimates when S&P bond ratings are the dependent variable. For the other regressions, the mean coefficient estimates for all variables except the interaction variable are qualitatively similar. Hence, we report only the mean coefficient estimate on the interaction variable to focus on these results. As in Table 3 , we do not report the coefficient estimates on the control variables. To test the hypothesis that the mean coefficient estimate is significantly 6 As an alternative to using the factor scores to weight each observation. we also create factors by equally weighting only the input variables with factor scores greater tha n 0.55 in the initial analy sis (after rotation) in all years. This procedure reduces measurement error associated wit h inputs that have little impact on the factors. The two versions of the first factor have a correlation greater than 0.99 in all years. The two versions of the second factor hav e a correlation of approximately 0.95 in all years. The results of the analysis with either pair of factors are qualitatively similar.
different from zero, we report a z-statistic that corrects for the possibility that the coefficient estimates are not independent Influential observations in the annual regressions are downweighted by the method of Welsch (1980).
The results in Table 7 indicate that the negative association between operating cash flow volatility and capital expenditures is mitigated for firms with low er costs of accessing external capital markets. We observe positive and significant coefficient estimates on the interaction variables between operating cash flow volatility analyst following (ANALYST) and firm size (SIZE), and negative and significant coefficient estimates on the interaction with S&P bond ratings (SPBOND), total equity price risk (crRET), and the two factors that summarize a finn' s cost of accessing equity markets. If analyst following and firm size are proxies for lower costs of accessing capital markets and S&P bond ratings and total equity price risk are proxies for higher costs, then these results suggest that less costly access to external capital markets mitigates the sensitivity of discretionary investment to internal cash flow volatility. In addition, firms that hold higher cash reserves, which reduce the need to access external capital markets in periods of cash-flow shortfalls, have a lower sensitivity of inv estment to cash flow v olatility.
Volatility and the cost of accessing capital markets
In this section, we examine whether volatility affects a firm's cost of accessing capital markets. Our results in the previous section indicate only that these costs exacerbate the sensitivity of a finn' s investment to its cash flow volatility. Those tests ignore the underlying source of cross-sectional differences in firms' costs of accessing capital markets. In this section, we investigate w hether volatility is a potential source of these differences.
Explanations for the relation between volatility and proxies for costs
There are two important issues related to the discussion of the association between volatility and the expected costs of accessing debt and equity financing. The first issue is whether it is cash flow volatility or accounting earnings volatility that affects the costs of financing. Because equityholders and debtholders consume cash flow , it is reasonable to assume that future cash flow volatility is relevant in valuation. However, it is not clear w hether historical cash flow volatility or historical earnings volatility is a better predictor of future cash flow volatility_7
The second issue is which cash flows or accounting earnings are relevant to the debt and equityholders of a firm. Operating cash flows do not represent the flows on which equityholders and debtholders have a claim.
Equity holders have a claim on residual cash flows after debtholders are paid. Debtholders have a claim on cash flows after the results of all firm decisions including investment decisions. We address each of these two issues as we discuss the association between volatility and financing costs.
6.1.a. Costs of accessing debt
We predict that a firm's cost of debt financing as measured by its S&P bond rating and y ield-to-maturity is positively related to future cash flow volatility. With interim payments, volatility increases a firm's probability of default, other things equaL For a firm to avoid technical default, cash flows in every period must be sufficient to cover the firm's debt service requirements. Higher cash flow volatility increases the probability that the firm' s cash flow realization in any given payment period will not cover its debt service requirements. 8 The cash flow s that are relevant in debt valuation are cash flows after investment.
Although we are not aware of any direct empirical evidence on the association between cash flow volatility and the cost of debt, there is an abundance of indirect empirical evidence on the association between earnings volatility and the cost of debt. Event studies show negative returns at announcements of accounting rule changes that are predicted to increase earnings volatility and indicate that the magnitude of the reaction is positively related to a firm's debt constraints. (See, for example, Collins, Rozeff, and Dhaliwal, 1981, and Lys, 1984 .) Other studies show that firms adjust their real activities to avoid volatility, and that the extent of these 7 Whether historical earnings volatility or cash flow volatility is the better predictor of future cash flow volatility is an empirical question. Related empirical evidence suggests that historical accounting earnings. rather than historical cash flows. are a better predictor of future cash flows (Bowen. Burgstahler and Daley. 1986. Sloan. 1996; Finger. 1994; Dechow . 1994 ). Following Sloan (1996 . we perform an analysis of the predictive ability of historical earnings and cash flow volatility for future cash flow volatility. We create t en portfolios of ftrms based on the volatility of historical cash flows and the volatility of historical earnings. For each portfolio. we measure the mean subsequent cash flow volatility for the firms in t he portfolio. The results (not presented) indicate that cash flow volatility is the better predictor of future cash flow volatility over short horizons. However. cash flow volatility and earnings volatility converge to equally good predictors of subsequent cash flow volatility over time horizons of six years. Our results for volatility are not as strong as the results for levels in Sloan (1996) . One possible explanation for the difference is that changes in volatility are difficult to identifY. This difficulty arises because our annual measures of volatility are calculated over a six-year period. and therefore. each annual observation has five years of overlapping data. 8 Trueman and Titman (1988) make a similar prediction. They demonstrate that the incentives to smooth income and the costs of volatility are related to industry classification because the probability and costs of bankruptcy vary across industries. adj ustments varies cross-sectionally with firms' debt constraints. (See, for example, Bartov, 1993, and Imhoff and Thomas, 1988) . These papers suggest that managers have incentives to smooth income because smoother earnings reduce debtholders' estimates of the volatility of the firm's fu ture cash flows and, consequently, the firm's cost of borrowing.
6.1.b. Costs of accessing equity
We predict positive associations between volatility and systematic risk (BET A) and total equity price risk (crRET) which represent two of our proxies for the costs of accessing equity. If cash flow (or earnings) volatility is correlated with a risk that is priced, then we will observe a positive association between volatility and these market risk measures. Note that we are testing a joint hypothesis that cash flow volatility is correlated with a price-relevant risk and that the market impounds this information in security prices (Beaver, Kettler, and Scholes, 1970) . We examine whether systematic and total equity price risk (crRET) are associated with net cash flows and net income, after both investment and interest charges, because equityholders are the residual claimants to a firm's cash flows and earnings.
We do not make a prediction about the association between volatility and analyst following as a proxy for a firm' s cost of accessing equity. Both the academic literature and the popular press suggest that analysts are less likely to follow stocks of firms w ith more volatile earnings because it makes their job of estimating "normal" earnings more difficult (Beidleman, 1973, Brennan and Hughes, 1991) . This argument suggests a negative relation between analyst following and volatility. However, an alternative argument is that analysts add the greatest value, and thus potentially reap the highest compensation, when information asymmetry is greatest (Barth, Kasznik and McNichols, 1998) . In this case, assuming a positive association between cash flow (or earnings) volatility and information asymmetry, analysts would prefer to follow high-v olatility firms.
A prediction about whether cash flow volatility or earnings volatility is more relevant to analyst following depends on analysts' incentives (Schipper, 199 1). The ultimate product of an analyst is a report that makes a stock buy or sell recommendation. One element of the report is the firm' s earnings forecast If analysts value forecast accuracy and it is more difficult to predict earnings for high-volatility firms, then earnings volatility can affect the analyst following decision. In addition, "readers of analyst reports may use forecast accuracy as a quantitative measure of the quality of the overall report; this effect will create a preference for accuracy ... " (Schipper, 1991) . However, the analyst's stock recommendation decision also depends on other factors that can be related to cash flows and not earnings. Thus, cash flow volatility will be an important determinant of analyst following if it affects the analysts' overall ability to make stock buy/sell recommendations.
We predict that dividend payout ratios are negatively associated with volatility. Empirical evidence shows that negative stock price reactions to dividend decreases are larger in magnitude than positive reactions to dividend increases (Aharony and Swary, 1980) . This evidence indicates equityholders value stable dividends. If dividend stability is a priority, firms with higher cash flow volatility are forced to maintain lower dividends to avoid the costs associated with cutting a dividend. 9
Methodology
To examine the association between volatility and the proxies for the costs of accessing capital markets, we perform regression analysis similar to the tests for the association between volatility and investment. The major difference is that w e measure the dependent variable at the end of the period over which we measure volatility. For example, we measure volatility over the six-year period 1988 to 1994 and match this volatility metric with the firm's S&P bond rating for 1995. In contrast, in the tests of discretionary investment, the average investment and volatility are measured over contemporaneous six-year periods.
We measure the dependent variable differently because our predictions differ about how volatility affects investment versus how it affects our proxies for the cost of accessing capital. Contemporaneous measurement of volatility and investment in the discretionary investment tests reflects the prediction that higher cash flow volatility over a period, and consequently more likely realizations of cash shortfalls, is associated with lower investment during that same period. In contrast, in the tests of the association between volatility and the costs of financing, the prediction is that historical volatility is relevant because investors use historical volatility to predict future volatility. In this case, the bond rating in 1995, fo r example, reflects the creditor's assessment of future volatility as of 1995, which is based on historical volatility.
In order to examine the incremental impact of cash flow volatility and earnings volatility on our proxies for the costs of accessing capital markets, we estimate augmented versions of equations (1 ) (2) includes both cash flow and earnings volatility as well as variables to control for the industry-adjusted levels of a firm's cash flows and earnings.
In each regression equation we also include control variables that have been identified in prior literature as determinants of the dependent variable. The control variables are different for each proxy for the costs of accessing capital markets. Because these control variables are not the focus of our analysis, we do not describe them in detail and we do not present the coefficient estimates on these variables with the regression results. Table   8 summarizes the control variables, the predicted signs, and the source that justifies the use of the variable as a control.
[ INSERT TABLE 8.] The cash flow and earnings metrics in this analysis should represent the cash flow or earnings on which the stakeholder that creates the cost has a claim. In addition to OPCF, we measure the volatility of cash flow after investment but before financing costs (CVCFAI), net cash flow (NETCF), operating income (CVOPINC), and net income (NETINC), calculated as follows: The major non-cash items that are included in net income, but are not included in net cash flows, are accrual accounting adjustments and depreciation and amortization. Net income also includes special items (such as restructuring charges), extraordinary items, earnings and gains/losses from discontinued operations, and the effects of changes in accounting principles. The cash flow measures assume that such non-operating items are non-cash, which is always the case for the effects of changes in accounting principles. Some special and extraordinary items and discontinued operations are non-cash items, such as write-downs in the value of existing assets, but some can involve the payment of cash. For these special items, the assumption that they are non-cash is reasonable if the expenditures related to these items are paid over multiple periods subsequent to the period in which the charge is recorded. Table 9 reports the results of regressions of industry-adjusted proxies for costs of accessing debt and equity markets on industry-adjusted cash flow and earnings volatility and industry-adjusted control variables. As in the investment regressions, we compute the means of the eight annual ordinary least squares regression coefficients for 1988 to 1995 for each dependent variable. (When yield-to-maturity or WACC is the dependent variable, we estimate the coefficient only for 1995) . To test the hypothesis that the mean coefficient estimate is 11 The correlation coefficient between the industry-adjusted volatilities of operating cash flow and operating income is 0.22. The correlation coefficient between the industry-adjusted volatilities of cash flow after investment and operating income is 0.08. The correlation coefficient between the industry-adjusted volatilities of net cash flow and net income is 0.07. Thus. multicollinearity is not a specification problem.
Results
significantly different from zero, we report a z-statistic that corrects for the possibility that the coefficient estimates are not independent Influential observations in the annual regressions are downweighted by the method of Welsch (1980). We do not present the estimates for the control variables. The results are consistent with those of the literature cited in Table 8 .
[ INSERT TABLE 9.] The results indicate that cash flow volatility and earnings volatility are associated with the proxies for a firm's cost of accessing external capital markets. In the regressions that exclude the levels of cash flow and earnings, the means of the coefficient estimates on the volatility of cash flow and earnings are both statistically significant in all regressions except when yield-to-maturity and WACC are the dependent variables. However, once we control for the levels of a firm's cash flows and earnings, differences in the effects of cash flow and earnings volatility emerge. Thus, we focus our discussion on the regression results for these estimations and we do not present the regression results for the equations without the levels variables.
As Table 9 reports, only cash flow volatility, and not earnings volatility, is statistically related to S&P bond ratings and analyst following. The association between S&P bond ratings and the volatility of cash flo w after investment (CVCF AI) is positive and significant. Thus, higher cash flow v olatility is related to worse (higher numerical codes) S&P bond ratings and a higher cost of accessing debt markets. However, CVCFAI is not related to either the yield-to-maturity on a firm's debt or its WACC. One explanation for this combination of results is that we include S&P bond ratings as a control variable in the regressions of yield-to-maturity and W ACC on volatility. Thus, the results indicate that cash flow and earnings volatility do not have an incremental impact on YTM and W ACC after taking into account their impact on the firm's debt rating. Given the strong correlation between S&P bond ratings and volatility, the lack of additional incremental explanatory power is not surprising.
Analyst following also has a significant negative relation to net cash flow volatility but not earnings volatility. This negative association is consistent w ith the joint claim that analysts are more likely to make erroneous stock buy/sell recommendations when volatility is high and that analysts attempt to reduce this likelihood by not following firms with volatile cash flows. The observation that cash flow volatility, and not earnings v olatility, is related to analyst following suggests that analysts do not focus on expected earnings forecast precision when deciding to follow a firm.
We also document in Table 9 that earnings volatility, and not cash flow volatility, is significantly associated with higher stock market betas and lower dividend payout ratios, both of which represent a higher cost of accessing equity capitaL 12 The regression results for beta suggest that earnings volatility is correlated w ith a risk that is priced, and that the market assesses at least part of this operating risk as systematic. Moreover, the significance of earnings volatility rather than cash flow volatility indicates that the market assesses that earnings volatility is the better measure of the priced risk. The observation that dividend pay out ratios are negatively associated with earnings volatility rather than cash flow volatility is consistent with the observation that dividend restrictions in bond covenants are frequently based on accounting earnings realizations (Smith and Warner, 1979) .
Finally, Table 9 reports that cash flow and earnings volatility are both statistically related to total equity price risk (as measured by the standard deviation of returns). Taken together w ith the observation that only net earnings v olatility affects beta, this result suggests that net cash flow volatility affects the costs of equity through its association with systematic factors that are not captured by beta or unsystematic risk. Finally, conditional on the level of a firm' s net cash flows or income, volatility appears to have a secondorder effect on analyst following, equity betas, total equity price risk, and dividend payout ratios. In particular, the analyst following of firms w ith high levels of cash flows is significantly and positively associated with net cash flow volatility. (The coefficient estimate on CVCF is -0.0237 and the coefficient estimate on CVCF*HICF is 0.27 4 7.) This result is consistent with the proposition that analysts can earn rents by following firms where there is a greater demand for information, but only for firms with high levels of net cash flow .
In the case of betas, standard deviations of returns (crRET), and dividend payout ratios, it is the firms with low net income levels (or cash flow levels for crRET), that are distinguished from firms with either moderate or high levels. Specifically, fo r low-level firms, the association between volatility and each of these proxies is not statistically different from zero. However, the intercepts indicate that these firms have higher equity betas, higher equity price risk, and lower dividend payout ratios, on average. Thus, similar to the results about the relation between volatility and discretionary investment, volatility only affects a firm's costs of accessing equity capital above some threshold leveL Below this threshold, volatility is unimportant In sum, the results in Table 9 support the proposition that volatility increases a firm's costs of accessing external capital to cover cash shortfalls. If financially constrained firms maintain investment but at this higher cost of funding it, we will observe differences in the net returns on investment. We will not, howev er, observe that more financially constrained firms have lower investment cash flow sensitivities unless the costs are sufficiently high to deter investment Thus, this evidence offers a potential explanation for the mixed results about whether investment-cash flow sensitivities are good proxies for financing constraints (FHP, 1988 and 1998 and KZ, 1997 .
Summary and conclusions
In this paper, we provide direct evidence that cash flow volatility is associated with lower levels of investment in discretionary items including capital expenditures, research and development costs, and advertising expenses. The sensitivity of investment to cash flow volatility is reduced, but not eliminated, for firms that hold higher buffer stocks of cash and for firms with lower costs of accessing external capital markets.
Moreover, volatility increases the costs of accessing external capital markets that can be used to smooth internal cash flow volatility. In the examination of the impact of volatility on proxies for the costs of capital market access, we consider not only cash flow volatility but also earnings volatility. S&P bond ratings and analyst following are related to cash flow volatility but not earnings volatility. In contrast, beta and dividend payout ratios are related to earnings volatility but not cash flow volatility. Total equity price risk is related to both. The relative importance of earnings volatility to beta, total equity price risk, and dividend payout ratios suggests that equityholders view historical earnings volatility as a good predictor of future cash flow volatility.
These results have several important implications for risk mangers. First, the results indicate that hedging cash flow volatility and earnings volatility will accomplish different objectives. Hedging cash flow volatility will reduce the likelihood that a firm needs to access external capital to cover shortfalls. However, hedging earnings volatility can reduce the costs of accessing external markets if the firm does require additional capital. Second, our evidence suggests that the expected persistence of the effectiveness of a risk management strategy into future periods is important The proxies for the costs of accessing capital markets, in theory, are related to assessments -25-of expected future cash flow volatility, but our evidence indicates that these proxies are correlated with historical volatility. One interpretation of this result is that historical volatility is used to predict future volatility. If this is the case, then risk management decisions that reduce historical volatility, but which are not expected to have a persistent effect on volatility, will not reduce a firm's costs of accessing external markets. Although this study does not directly address whether the source of a firm's volatility, and thus its persistence, is related to the costs of volatility, our results offer a starting point for contemplation.
Finally, while w e document that there are costs associated with a firm's chosen level of volatility, we do not claim that a firm should reduce volatility to zero in order to eliminate these costs. Rather, these costs are one element that a firm should consider in its decisions regarding risk management The firm must then decide how to trade-off the potential for the costs of volatility in terms of reduced capital expenditures against the costs of managing volatility. Descriptive statistics of the industry-adjusted coefficients of v ariation and levels of operating cash flows.
Panel A presents the means, medians, and standard deviations of the industry-adj usted coefficients of variation and the industry-adjusted levels of operating cash flow by decile of firms ranked on the basis of the industry-adjusted coefficient of variation. Panel B presents the means, medians, and standard deviations of the industry-adjusted levels and the industry-adjusted coefficients of variation of operating cash flow by decile of firms ranked on the basis of the level of industry-adjusted operating cash flow. The coefficient of variation is defined as the ratio of the standard deviation to the absolute value of the mean of operating cash fl ows (OPCF) calculated using quarterly data from 1989 to fiscal-year end 1994. The levels represent average OPCF scaled by average revenues during that period. A firm is classified as LOW, MEDIUM, or HIGH if it is in the lowest three, middle four or highest three decile rankings, respectively, based on the level of its industry-adjusted operating cash flows. Table 3 Means of arnmal regressions of proxies for discretionary investment on cash flow volatility.
Means of annual regressions ofindushy -adj usted capital expenditures, research and development (R&D) costs, and advertising ex pense (proxy variables for discretionary investment), on industry-adjusted operating cash fl ow volatility (CVOPCF). LO and HI are indicator variables equal to one if a firm is in the lowest or highest three decile rankings, respectively, based on the level of its industty-adj usted operating cash flows. Operating cash flow is sales -cost of goods sold -selling, general and administrative expenses (excluding R&D and advertising ) -the change in working capital (OPC F). For each equation, means of the annual least squares values for each coefficient ( a ,, ) are presented. z-statistics to test the hypothesis that E (a ) are shown in parentheses. Influential observations in the annual estimations are downweighted by the method of Welsch (1980) . Regressions for capital expenditures (R&D and advertising) are estimated annually over the seven (eight) years from 1989-1 995 ( 1988-1995) . Coefficient estimates on control variables included in the regressions (industty-adjusted book-to-market ratio and industty-adjusted sales growth) are not presented. Table 6 Definitions of variables that proxy for the cost of accessing external capital markets.
Variable Variable Name
Cost of accessing debt market:
Yield-to-maturity YTM S&P bond rating SPBOND
Cost of accessing equity market:
Systematic risk BET A Total equity price <DRET risk
Analyst following ANALYST Dividend payout DIV ratio Definition W eighted-average YTM on long-term debt (excluding convertible debt) using data from S& P Bond Guides. Yield-to-maturity is calculated only at calendar year end 1995.
The average S&P rating from Compustat (data item 280) and S& P Bond Guides.
The annual beta of common stock obtained from CRSP stock flles.
The annual standard deviation of daily market returns obtained from CRSP stock files.
The maximum number of analysts making a forecast of earnings during the sample calendar year from 1/B/E/S. The market value of equity plus the book value of debt plus preferred stock (Compustat data item 130). The market value of equity is share price times the number of common shares outstanding (Compustat data item 199 * data item 25). The book value of debt is long-term debt plus the current portion of long-term debt (Compustat data item 9 + data item 34).
Short-term cash and cash equivalents (Compustat data item 1) scaled by SIZE.
The after-tax YTM times the book value oflong-term debt scaled by SIZE plus the return on equity from CRSP times the market value of equity scaled b SIZE. Table 7 Means of annual regressions of capital expenditures on cash flow volatility and interaction variables that measure the costs of capital market access.
Means of annual regressions of industry-adjusted capital expenditures on industry-adjusted cash flow volatility (CVOPCF) and an interaction variable that is the product of cash flow volatility and a proxy for the cost of access to capital markets. The proxies are S&P bond mtings ( SPBOND), yield-to-maturity (YTM), equity beta (BETA), standard deviation of returns (<DRET), analyst following (ANALYST), dividend payout ratios (DI V), the natural log arithm of firm size (SIZE), cash reserves (CASH), weighted average cost of capital (VV ACC), or two summary factors for the cost of equity from principal components analysis (EQTYCOSTl and EQTYCOST2). All of the proxies are industry-adjusted. The regressions include controls for the industry-adjusted level of a firm's operating cash flows: LO and HI are indicator variables equal to one if a finn is in the low est or highest three decile rankings, respectively, based on the level of its industry-adjusted operating cash flows. Operating cash fl ow is sales-cost of goods sold -selling, general and administrative expenses (excluding R&D and advertising) -the change in working capital (OPCF). For each equation, the mean of the seven annual least squares values of the coefficient on the interaction variable ( a, 1 ) is presented. z-statistics to test the hypothesis that E(a) are shown in parentheses. Influential observations in the annual estimations are downweighted by the method of Welsch (1980) . Coefficient estimates on control variables included in the regressions (industry-adjusted book-to-market ratio and industry-adjusted sales growth) are not presented. We report the full set of mean coefficient estimates when S&P bond ratings are the d ependent variable. For the other regressions, we report only the mean coefficient estimate on the interaction variable to focus on these results. Summary of control variables that me used in the regressions which estimate the relation between volatility and the co~ts of accessing extemal capital markets. The proxies me S&P bond ratings. yield-to-maturity. equity beta. standard deviation of returns. dividend payout ratios. and analyst following. "Sign" denotes the predicted sign of the coefficient estimate for the control variable based on extant empirical research. "Cite" refers to the citatiun(s) for the predicted coefficient estimate. 1992) .
Intercept LO HI
BMany papers propose that analy~t following is related to information asymmetry. We use bid-ask spread as a measure of information asymmetry. 14 For betas and dividend payout ratios. we use market-to-book ratios and separately sales grmMh as proxies for growth. Fur analyst following. consbtent with the methodology of O'Brien and Bhushan (1990) . growth is the net entry of firms into the sample finn· s indu~try over the five-year period prior to the sample year. Table 9 Means of annual regressions of proxies fur the cu~t of accessing capital markets on cash flow and earnings volatility.
Means of annual regressions of proxies fur the costs of accessing capital markets on cash flow volatility and earnings volatility. Proxies fur these costs me defined in Table 6 . LOCF (LOAE) and HICF (HlAE) are indicator variables equal to one if a finn is in the luwe~t or highest three decile rankings. respectively. based on the level of its industry-adjusted cash flow (accounting earnings). Cash flow after investment is operating cash flow -net capital expenditures including R&D and adve1tising. Operating income is sales -cost of goods sold -selling. general and administrative expenses (excluding R&D and advertising) -depreciation and ammtizatiun. 
Costs of accessing equity markets: Cash flow is defined as net cash flow (NETCF). Earnings is defined as net income (NETINC)
